In 2007 futures contracts were introduced based upon the listed real estate market in Europe.
1: Introduction
The introduction of dedicated index derivative contracts has only been a relatively recent phenomenon in the listed real estate market. This is despite their long history and trading in the broader equity markets, other financial assets and in some markets the provision of stock option contracts for real estate firms. Furthermore, the importance of index futures contracts based on real estate securities has long been highlighted (e.g. Oppenheimer, 1996; Liang et al., 1998; Newell & Tan, 2004; Clayton, 2007; Ong & Ng, 2009) 
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Europe does provide an interesting case study in the examination of the introduction of index futures for real estate security markets. Unlike the contracts launched in Australia, U.S. and Japan, they are not country specific. Rather, they are based on the FTSE ERPA/NAREIT Europe and FTSE EPRA/NAREIT Eurozone indices. This raises a number of issues, in particular, whether the pan-European nature leads to differences in terms of the impact upon the underlying market and also the hedging effectiveness of them. After the initial establishment period in [2007] [2008] , the market has received increasing attention from investors. Over 2007-2010, the trading volume of the Europe (Eurozone) index futures contracts had increased significantly from €81.7million (€63.8million) to €692million (€130million (NYSE, 2011) . This reflects the significance of futures as an important tool for institutional investors in their portfolio management.
Although the European real estate securities futures market has received increasing attention from institutional investors, virtually no empirical work has been undertaken. This study aims to fill in this gap in the literature by examining a number of key elements concerning the introduction of index futures in the European listed real estate market. Specifically, it investigates whether the introduction of the futures market had a destabilizing impact upon the underlying listed real estate sector. The impact of introducing a futures market on the volatility and market efficiency of the underlying spot market has been of great interest to policy makers, practitioners and academics. This study therefore, aims to provide empirical evidence concerning the linkage between futures-trading and the volatility of the spot market.
In addition, the study also investigates the hedging effectiveness of the futures contracts. This issue is obviously of enhanced importance in light of the negative impact of the recent financial crisis on global real estate securities. Thus, an investigation of the hedging 6 effectiveness will enable more informed investment decision-making regarding the role of such contracts from a fund management perspective. This is particularly important in the case of Europe due to the use of continental, rather than national, indices.
This study contributes to the literature in a number of ways. Firstly, this study is the first real estate study to consider the impact on the underlying sector resulting from the introduction of index derivatives. Specifically, it investigates whether the onset of a real estate futures market would destabilize or stabilize the underlying property market. Although extensive finance studies have examined the impact of futures trading on the volatility of the underlying spot market, these studies focus on futures contracts written on general stocks, foreign currencies, interest rates and commodities. No study has been dedicated to real estate futures. Clearly this is expected given the relatively short time for which real estate futures have been traded. Importantly, futures contracts written on real estate securities are smaller and less heavily traded compared with stock futures. For instance, the trading volume of the FTSE EPRA/NAREIT Europe index futures in 2010 was only 78,147 contracts, whereas the trading volumes of the FTSE 100 and CAC40 index futures were 37.6 million contracts and 44.6 million contracts respectively (NYSE, 2011) . In addition, securitized real estate, particularly REITs exhibit some unique features compared to general stocks (i.e. high dividend payout).
By considering these unique characteristics of securitized real estate and futures contracts written on real estate securities, a specific investigation of securitized real estate futures is essential to enable more informed and practical investment decision-making regarding the role of securitized real estate futures. Moreover, general stock futures offer mixed results on the impact of futures trading. To fully understand the impact of futures trading on the volatility of the underlying market, it is necessary to examine whether there is a sector effect 7 in futures trading. Given securitized real estate can be viewed as a relatively large and homogenous industry group, securitized real estate futures provide a good industry for evaluating the impact of futures trading on the volatility and market efficiency of the spot market at the sector level. The findings are important and are expected to offer insights to real estate investors and financial regulatory authorities in relation to whether or not the establishment of futures market would facilitate the development of listed property markets.
Secondly, this study, to the best of our knowledge, is the first formal attempt to examine the volatility dynamics of securitized real estate in the volatility regime framework. Extensive studies have examined the volatility dynamics of securitized real estate (Stevenson, 2002; Cotter & Stevenson, 2006 , 2008 Liow, 2009; Liow & Ibrahim, 2010) . But this study is different from the abovementioned studies in the sense that we applied the Gray's (1996) Markov-switching-GARCH model in the securitized real estate market for the first time.
Although the model has been recently applied to various stock markets, no study has analyzed the nature of the volatility regimes of real estate. Importantly, the Markovswitching-GARCH model allows for endogenous volatility regime shifts or structural breaks (Bohl et al., 2011 , Nomikos & Pouliasis, 2011 . Recognizing the feature of volatility regime shifts is increasing importance in light of many real estate markets have experienced significant volatility shifts due to the global financial crisis; thereby the model would able to provide more insightful empirical and graphic evidence of how the introduction of a real estate futures market changes the volatility structure of the underlying spot market. Furthermore, the paper is the first attempt to assess the extent of risk reduction using European futures to hedge the return of European real estate securities. The results and their implications will help to assess the economic usefulness of the derivatives market.
The remainder of this paper is organized as follows. The following section provides a brief literature review on real estate security futures. The impact of index futures trading on the volatility of the underlying market is also reviewed. Section 3 details the data used and the methodological framework adopted. Section 4 reports and discusses the empirical findings, whilst the final section provides concluding comments.
2: Literature Review
The impact of futures trading on the volatility of the underlying spot market has been intensely debated in the finance literature. This literature extends back to early papers that pre-date the widespread introduction of financial futures in the early seventies. These early 9 studies primarily centered their arguments on two key positions. On one hand, there was a belief among market participants and policy makers that speculators in a futures market would lead to a destabilization of spot prices. Kaldor (1939) posited that speculators could destabilize prices by ignoring market fundamentals and speculating mainly based on other players' behavior. He therefore argued in favor of extensive regulation for futures markets. In contrast, other early studies argued that futures markets would have a stabilizing effect on the underlying spot market. This stance was based upon the argument that futures markets would attract additional traders to the cash/spot market and therefore improve the price discovery process, leading to enhanced liquidity and reduced volatility (Working, 1953; Cox, 1976) .
Numerous empirical studies have assessed the impact of index futures trading in various markets. Some seminal empirical studies, such as Figlewski (1981) , reported that futures trading in GNMA futures securities led to an increase in monthly price volatility. Stein (1987) also reported higher spot market volatility in post-futures periods. However, Santoni, (1987) found little change in the S&P 500 index following the introduction of futures contracts. Comparable evidence is also reported by Edwards (1988a Edwards ( , 1988b . Whilst Aggarwal (1988) noted that the post-futures period displays greater volatility, the author also found that volatility in all markets, whether futures contracts were present or not, had increased. Hence the increase in volatility could not necessarily be attributed to the introduction of derivatives and the resulting futures trading. Harris (1989) also supported this hypothesis in that the increase in volatility could be linked to other index-phenomenon.
Interestingly, Stoll and Whaley (1988) found that the introduction of futures contracts reduced the volatility of the underlying spot market. More recently, Pericli and Koutmos (1997) argued that calls for a tightening in the regulation of index futures are unwarranted as no further structural changes, apart from the impact of the October 1987 crash, are found in terms of the volatility of the S&P 500.
In the U.K., Antoniou & Holmes (1995) found an increase in the volatility of the FTSE 100 index in the post-futures period they considered. Importantly, they also illustrated that the increase in volatility is a direct result of an increase in the flow of information into the market. They therefore argue that the increased volatility should not necessarily, or immediately, be interpreted in a negative sense. This argument is also supported by Lee & Ohk (1992) . They demonstrate that significant increased volatility is evident soon after index futures were launched in Japan, the U.K. and the U.S. Their empirical findings also showed that the creation of a futures contract makes the stock market relatively more efficient, as volatility shocks are more quickly assimilated into the underlying market. Moreover, Darrat & Rahman (1995) demonstrate that futures trading is not a significant factor in stock market volatility.
Interestingly, Chang et al. (1999) showed that whilst the onset of Nikkei 225 futures trading on the Osaka Securities Exchange slightly increased the volatility of the spot market, this was not the case with their introduction on the Singapore International Monetary Exchange. Gulen & Mayhew (2000) examined stock market volatility before and after the introduction of stock index futures trading in 25 developed and emerging countries. Interestingly, they only found a noticeable increase in conditional volatility in the U.S. and Japan. In the remaining 23 markets there was either a negligible effect or the conditional volatility actually fell. Bae et al. (2004) found that futures trading in Korea increased spot price volatility but also market efficiency. The results do however point to a reduction in the effect over time.
Indeed, the impact appeared to vanish following the addition of options trading. More recently, Bohl et al. (2011) utilized a Markov-switching GARCH model in the context of the Polish market and showed that the introduction of index futures does not seem to influence the volatility of the underlying equity market. In addition, several studies have investigated the volatility-volume relation in futures markets (e.g. Bessembinder & Seguin, 1992 , 1993 Daigler & Wiley, 1999; Watanabe, 2001) . In general, linkages between volatility and not only volume but also open interest are reported.
In contrast to the large number of studies to have considered index futures generally, the specific literature concerning real estate has been limited. In large part this has been due to their recent introduction and to the small number of markets in which such contracts are traded. The majority of the real estate literature has either considered the introduction of derivatives on the direct market (e.g. Lecomte & McIntosh, 2006; Wong et al., 2006; Hoesli & Lekander, 2008; Lizieri et al., 2011) or considered how to produced so-called hedged REIT indices (e.g. Giliberto, 1993; Stevenson, 2000) . Studies such as Oppenheimer (1996) and Liang et al. (1998) demonstrated the importance of introducing specific real estate related contracts as futures contracts written on stocks, interest rates, commodities and metals offer very weak hedging performance in a real estate stock context. Comparable evidence is also reported by Chaudhry et al. (2010) , although this study did find that contracts based on energy-related products can provide some hedging benefits. can be observed, the contract multiplier of both is only €10 per index point, and therefore both can be considered as mini-futures. These principal features and specifications are similar to those in place in Australia and Japan (Lee & Lee, 2012) . It should be noted that the data were collected in the Euro (€) in respect to both futures contracts are traded in the Euro 2 .
{Insert Table 1} The summary statistics reveal that the return and risk levels of real estate securities in Europe and in the Eurozone are very comparable. This is not unsurprising as the primary difference in the composition of the two indices is the exclusion markets such as the U.K. in the Eurozone index. The normality tests reveal that the return distributions of the two indices are not normally distributed. These findings also imply the presence of ARCH effects, which is confirmed by the LM tests, reflecting the presence of volatility clustering effects. Given that daily data is used in this study, the presence of volatility clustering is to be expected. This is not only a common finding in capital market assets generally, but in listed real estate markets specifically (Cotter & Stevenson, 2006 , 2008 Jirasakuldech et al., 2009) 3 .
3.2: The Impact of Futures Trading on Spot Volatility
The empirical analysis consists of two key components. The first examines the impact of futures trading on the volatility and market efficiency of the underlying spot market. The 14 second is concerned with the hedging effectiveness of the futures contracts. To assess the impact of futures trading, three alternative models were utilized, namely a GARCH (1,1) specification, secondly the model proposed by Bessembinder & Seguin (1992) and thirdly a Markov-switching-GARCH model. The GARCH(1,1) model was estimated in order to examine whether the introduction of a futures market has a significant impact on the spot market. It is specified as follows: dummy is expected to be negative, given that the crisis had a strong negative impact on the listed real estate sector. There is however, no a priori sign for F D . This is due to the alternative theoretical viewpoints concerning the possible impact of futures trading on the volatility of spot prices. The analysis was also carried out using two sub-periods. This was undertaken in order to examine the relationship between information and volatility following the onset of futures trading. Specifically, the results contribute to the debate on whether futures trading activities would enhance the market efficiency. We follow the methodology of Antoniou & Holmes (1995) , with entire sample period partitioned into two, denoting the pre and post futures periods. The sample is therefore split as of October 1 st 2007. The behaviors of the parameters in the GARCH equations for the two sub-periods are then subsequently compared. A comparison of these coefficients will offer some insights in relation to whether the market efficiency has been enhanced. According to Antoniou & Holmes (1995) , the coefficient of ARCH ( 1  ) relates to the lagged squared error term. Thus, it can be viewed as a gauge for "recent news". However, the coefficient of GARCH ( 2  ) relates to the lagged variance term; thereby it represents "old news". If the efficiency of the European real estate market has been improved due to futures trading, the role of "recent news" should be enhanced. Therefore, it is hypothesized that a higher ARCH coefficient and a lower GARCH coefficient are observed in the post-futures trading.
The approach of Bessembinder & Seguin (1992) According to Bessembinder & Seguin (1992) As discussed by Bessembinder & Segiun (1992) , a negative link between expected volume and volatility would suggest that higher futures-trading enhances the rate of information flow.
In addition, an inverse link between expected open interest and volatility is also hypothesized in which it indicates that futures markets improve liquidity and market depth; thereby the volatility of spot prices can be reduced. Furthermore, insignificant coefficients on daily dummies would be expected if the market efficiency of European real estate stocks has been enhanced following the onset of futures trading.
To capture the role of regimes, a Markov-Switching-GARCH model was also performed. The model was developed by Gray (1996) where the conditional regime variance processes are a function of the conditional expectation of the overall variance. Specifically, it combines Markov-switching with GARCH effects. The model consists of four elements: the conditional mean, the conditional variance, the regime process and the conditional distribution. The
Gray's (1996) Markov-switching-GARCH model can be estimated as follows:
where in all formulae the subscript (i ) denotes the regime in which the process is at time t. It is hypothesized that a higher degree of persistence in the variance, measured by the sum of
 , is observed in the high-volatility regime. It is also expected that volatility shocks do not have a permanent effect in which a regime-specific volatility shocks will die out in finite time (
3.3: Hedging Effectiveness
The second part of the empirical analysis examines the economic significance of European listed real estate futures by assessing their hedging effectiveness using two alternative hedging strategies. The first is a naïve hedging strategy, assuming a hedge ratio of 1. In the second Ordinary Least Square (OLS) is used to estimate the optimal hedge ratio. Following Figlewski (1984) , the OLS hedge can be estimated as follows: suggests that whilst volatility did increase following October 2007, it did not do so to a statistically significant extent. This would support the hypothesis that the introduction of futures trading did not have a discernible impact on underlying spot price volatility. These results are consistent previous mainstream finance work such as Edwards (1988a Edwards ( , 1988b and Darrat & Rahman (1995) . This finding can be interpreted as supporting the notion that introduction of the contracts did not destabilize the spot market. In contrast, when the Eurozone index is considered the results show that in the post-futures period underlying volatility is not only higher but is so to a statistically significant extent. However, it does need to be emphasized that the onset of futures trading may not be either the sole nor primary cause of this increase in volatility. Indeed, given the timing of the inception of futures trading, in late 2007, it is perfectly natural to attribute at least some of the increase to the events surrounding the financial crisis. Although a dummy variable representing the financial crisis is included in the mean equation, the second dummy may be also capturing information from the financial crisis.
{Insert Table 2}
Therefore, to further differentiate the impact of the two events, the onset of futures trading and the financial crisis, a time dummy was used to gauge the influences of these two events separately. Specifically, we use two time dummies to disaggregate the sample into three periods. These are the pre-futures period, the primary financial crisis period and a final period Table 2 , in which the volatility of the overall European real estate securities market is higher in the post-futures period than prior to the contracts being launched. Moreover, an increase in 1  post-futures also suggests an increase in volatility. Importantly, the increase implies that the introduction of the contracts has facilitated the information transmission process, in that "recent news" is incorporated into spot prices more rapidly. It should be noted that the coefficient of 1  relates to the lagged squared error term. Thus it links the impact of "recent news", in terms of the arrival of information yesterday, on price changes. Given that futures trading would offer more information to market participants, it would be reasonable to expect that the impact of "recent news" would increase with the onset of real estate security index futures. Importantly, the increase of the coefficient 1  further confirms this hypothesis in that the efficiency of the European listed property market has improved.
{Insert Tables 3 and 4}
The enhancement of market efficiency is further supported by the reduction of the coefficient of 2  . The coefficient of 2  can be viewed as acting a gauge for "old news" in the sense that it relates to the lagged variance term. A fall in the value of 2  is found by comparing 2  before (0.917) and after (0.868) futures trading, demonstrating that "old news" would have less impact on today's price changes. This can be explained by the enhancement of market efficiency in which the arrival process of new information in the cash market has been improved. More specifically, the increased rate of information flow, shown through an increase in 1  , is expected to decrease the uncertainty about previous news ( 2  ). Therefore, in the presence of futures trading, "old news" has less impact in determining the volatility of the real estate securities market.
Comparable results are also documented in Table 4  coupled with a drop in 2  suggest that "recent news" is being incorporated into prices more quickly. The enhanced of information flow in recent news has also diminished the role of "old news" that is captured by 2  . This implies that futures trading has increased the efficiency of the listed real estate market in the Eurozone. In other words, establishing a real estate futures market has had a stabilizing effect on the spot market. All of 23 these findings would imply that the introduction of real estate specific futures contracts have increased the flow of information and enhanced the spot market efficiency. The findings are similar to those reported in previous studies on the broader equity markets (Antoniou & Holmes, 1995; Lee & Ohk, 1995; Bohl et al., 2011) . In effect, introducing of futures trading has led to increased efficiency in terms of the transmission of information to the underlying real estate equity market. Furthermore, this finding offers some support for the presence of a stabilizing effect in which futures trading provides more information on expected prices.
4.3: Volatility and Futures Trading Activity
The previous section provided some indication that the introduction futures trading in Table 5 and reveal a significant negative coefficient with respect to expected futures volume for both Europe and Eurozone indices. This would imply that higher expected futures trading volume provides more price expectation information, thus leading to a reduction in the volatility of spot prices. This is a similar finding to that reported by Bessembinder & Seguin (1992) shocks are expected to move prices and generate trading in both markets. Therefore, it would be expected to see a positive link between unexpected volume and spot volatility, as found in papers such as Bessembinder & Seguin (1992) and Watanabe (2001) in the U.S. and Japanese stock index futures markets respectively.
{Insert Table 5}
With respect to expected open interest, we find, like Bessembinder & Seguin (1992) and Gulen & Mayhew (2000) , that it has a negative impact on volatility, suggesting that futures markets improve market depth and thus have an underlying stabilizing influence. This finding also offers some indirect support to Bessembinder & Seguin (1992) Another result worth noting is that the coefficients for the daily dummies are statistically insignificant, reflecting that there is no significant calendar anomaly in the European listed property market. The results are contrary to findings from stocks (Bessembinder & Seguin, 1992) and previous results from the European real estate securities markets (Lenkkeri et al., 2006; Brounen & Ben-Hamo, 2009 ). This may be related to the improved efficiency over time. Whilst this is a possible cause, particularly given the evidence provided earlier in this paper with respect to improved flow of information, the results may just be specific to our sample.
The Role of Regimes and the Onset of Futures Trading
Recently, Bohl et al. (2011) suggested the importance of capturing regime shifts or structural breaks in the volatility process in examining the effect of futures trading. This is particularly important for the European real estate market in light of a structural break has been evident in previous sections. Therefore, the Gray's (1996) Markov-Switching-GARCH model has been employed. The estimated results are presented in Table 6 .
{Insert Table 6} Panel A of Table 6 shows that all coefficients 11 a and 12 a are positive and statistically As a result, there is no evidence to support the assertion of the onset of futures trading destabilized the volatility of the securitized real estate markets in the Eurozone.
To sum up, little evidence is available to demonstrate a clear sustained increase in spot volatility after the introduction of futures trading. This reflects that the establishment of futures trading did not destabilize the underlying real estate market. Indeed, the temporary 28 phases of high volatility offer further support to our discussion earlier in which higher volatility in the post-futures period at least some of the increase to the events surrounding the financial crisis can be attributed to other market-phenomenon rather than futures trading.
4.4: Hedging Effectiveness
Whilst the preceding sections have considered the impact of futures on the underlying spot market, our attention now turns to the ability of the contracts to act as effective hedges, with is one of the key characteristics of stock index futures generally (Darrat & Rahman, 1995) .
Specifically, there is the question of whether such contracts can act as effective risk management tools. This is a key issue for investors and one that will enable more informed investment decision making. The initial results from this analysis are reported in Table 7 The strong hedging results indicate that the introduction of futures contracts specifically written on real estate security indices can add substantially to investors' opportunity sets through the enhancement of performance. In addition, the findings also support the arguments of Liang et al. (1998) and Lee & Lee (2012) with respect to the importance of establishing dedicated real estate security futures contracts.
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The results with respect to the Eurozone specific index and contract are broadly similar. Both hedging strategies produce results that imply a level of risk reduction of 60% over the period July 2008-September 2010. However, the Eurozone contracts did provide somewhat weaker results compared to the overall European case. One possible explanation relates to the differences in the volatility of the underlying market. As noted by Lee & Lee (2012) , a volatile spot market can lead to enhanced hedging results. Earlier in the paper the differences in composition between the two indices was noted with respect to trading. This is also a factor in their volatility. Over the sample period the standard deviation of the FTSE EPRA/NAREIT Europe index (2.02%) was slightly higher than that of the FTSE EPRA/NAREIT Eurozone index (1.98%). This possible explanation is further confirmed by considering the hedging effectiveness across two sub-periods, the results for displayed in Panels B and C of Table 7 .
{Insert Table 7} It is noticeable that the hedging effectiveness of the FTSE EPRA/NAREIT Europe futures contract increased markedly during the financial crisis, in that the reduction in risk, 74%, was of a larger magnitude than observed over the entire sample. In the second sub-period the level of risk reduction fell to 47%. This can in part be explained by the less volatile market conditions in this second period. Similar results are also found with respect to the Eurozone index and contracts with an initial risk reduction figure of 70% declining to 41%. This would again imply that the contracts achieved better hedging results in the more volatile period.
The results are also consistent with Newell (2010) who found that A-REIT futures were widely used by institutional investors during the financial crisis. Importantly, the finding also The final issue to be considered in the current paper concerns the pan European nature of the indices used. Unlike the majority of stock index futures, and specifically the REIT contracts available in the U.S., Australia and Japan, the European market is not centred on domestic indices. Given the U.K. real estate equity market was ranked as the 2 nd largest market in Europe (EPRA, 2011), it is reasonable to expect the U.K. investors would have a greater demand to hedge the risk of their portfolios. In addition, its size would mean that any pan European investor would be unlikely to hold negligible holdings in the U.K. sector. These elements may help to explain the difference in trading volumes in the two contracts (the Europe and Eurozone), with substantially higher trading seen in the wider Europe contract.
However, there are further implications. The Eurozone Index is largely centred on a small number of large markets, the biggest being France. In contrast, the Europe Index was large weightings in both these markets and the U.K. This naturally raises the possibility that U.K.
investors have a disincentive in using the contracts to hedge their portfolios, particularly if those portfolios are predominantly U.K. in focus. In order to consider this we assess the effectiveness of using the Europe contracts in hedging the U.K. market, as proxied by the equivalent British FTSE EPRA/NAREIT index. The results are reported in Table 8 .
{Insert Table 8} The results reveal that hedging U.K. exposure through the use of the pan-European contract does result in substantial benefits in terms of risk reduction. Risk reduction figures to the order of 36% to 56%, reflecting that U.K. investors can obtain benefits from their use. The fact that hedging benefits do occur would support the explanation is to why trading volumes are substantially larger with the Europe contracts in comparison to those concentrating solely on the Eurozone. However, the results also reveal that the hedging effectiveness is noticeably weaker compared to the preceding results reported in Table 7 . This suggests that a dedicated U.K. investor would achieve lower hedging benefits by using the FTSE ERPA/NAREIT Furthermore, it should also be noted that we ignore the foreign exchange risk present in when considering a U.K. investors, and therefore assumedly Sterling denominated. This finding does raise questions over the choice of launching contracts on an international basis and the possibility of latent demand for a U.K. specific contract.
5: Concluding Comments
Since 
